METHOD FOR APPLYING WEAR AND CORROSION RESISTANT COATING TO 

CAST IRON 

Field of the Invention 
[0001] The present invention relates to placing wear resistant coatings on cast 
iron. 

Background of the Invention 
[0002] Many machinery components, especially those of agricultural, construction, 
mining, and forestry equipment tend to wear out by general wear processes and also 
by corrosion, and mostly, by the synergistic effect of both wear and corrosion. While 
there are several processes available for surface modification to reduce wear, using 
a slurry coating process has been preferred in many applications where appearance 
or fine dimensional tolerances are not a requirement. This is so because the coating 
applied in this manner has the favorable characteristics of: (a) being quickly applied; 
(b) being relatively inexpensive; (c) having good wear and corrosion resistance; (d) 
having good impact resistance; and (e) forming a very good metallurgical bond with 
steel substrates. U.S. Patent No. 5,879,743 discloses such a slurry coating process. 
[0003] While the aforementioned patent states that the same slurry coating may be 
applied to either a white or gray cast iron substrate, it has been found that a problem 
arises due to formation of a liquid metal at the interface between the iron substrate 
and the coating surface when the part is heated to the fusing or sintering 
temperature of about 1085 -1 100° C. Thus, the liquid metal at the interface is formed 
while the top layer of the same slurry coating is fused or sintered without forming a 
liquid. During the fusing process, the top layer retains the same composition as that 
of the starting powder and remains solid or semi-solid while the layer at the interface 
tends to flow out from the zone of the interface into uncoated areas of the substrate 
where it is least desired. This leads to a part which does not have an even-depth 
coating over the desired area, which is not desirable, and which results in the part 
being out of tolerance. The part must be scrapped if such tolerances are critical. 
[0004] The problem to be solved then is how to overcome the above-noted problem 
when coating cast iron substrates using the slurry coating process. 

Summary of the Invention 
[0005] According to the present invention, there is provided an improved slurry- 



coating process for coating cast iron substrates. 

[0006] An object of the invention is to provide a slurry-coating process for coating 
cast iron substrates which eliminates the problem of liquid metal flowing out from the 
interface between the substrate and the slurry coating during the step of fusing the 
slurry coating to the substrate. 

[0007] The above-noted object is achieved by decarburizing the cast iron substrate 
to a pre-determined depth prior to the slurry coating and fusing process. 
[0008] This and other objects of the invention will become apparent from a reading 
of the ensuing description together with the appended drawings. 

Brief Description of the Drawings 
[0009] FIG. 1 depicts, in a schematic fashion, a prior art cast iron substrate coated 
with a slurry including an alloy, which will form a wear and corrosion resistant layer 
on the substrate once the alloy is fused, prior to the fusing step. 
[0010] FIG. 2 is a view like FIG. 1 , but showing how the relatively high carbon 
content of the cast iron at the interface of the slurry coating and the substrate affects 
the interface during the step of fusing the alloy. 

[001 1] FIG. 3 is a view like FIG. 2, but showing the irregular final dimension of the 
cast iron substrate with the coating following the step effusing the alloy. 
[0012] FIG. 4 is a view like FIG. 2, but showing a cast iron substrate that has 
undergone a decarburization cycle prior to being coated with the slurry coating. 

Description of the Preferred Embodiment 

[0013] Referring now to FIGS. 1 - 3, there is shown a schematic of a cross section 
through a cast iron part 10 defining a substrate on which a slurry coating 12 has 
been applied. The coating 12 is preferably an acqueous solution of polyvinyl alcohol 
(PVA) used as the binder in an acqueous slurry of an alloy without a flux, as 
disclosed in U.S. Patent No. 5,879,743, granted to Revankar on 9 March 1999, the 
contents of which are incorporated herein by reference. The cast iron part 10 is here 
depicted as nodular iron containing free graphite or carbon in the form of nodules 14 
which are dispersed throughout the part, with some of the nodules 14 being at an 
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interface 16 between the part 10 and the slurry coating 12. It is here noted that the 
principles of the invention, stated below, would apply equally well if the part 10 were 
gray iron, with the graphite or carbon being in the form of flakes. 
[0014] The nodular cast iron part 10 has a melting point between 1 150 - 1260° C. 
The fusion or sintering temperature of the slurry coating 12 is between 1085-1100° 
C, which is below the melting point of the cast iron part, but still relatively high. It 
was discovered that, at this fusing temperature range, carbon nodules 14 at the 
interface 16 diffuse into a contacting or inner coating layer 20 of the slurry coating 
12, and thus change the composition of the coating layer 20 to one of higher carbon 
percentage, which has a generally lower melting point than the alloy in the outer 
layer 22 of the slurry coating 12. Thus, when the fusing temperature is reached, the 
outer layer 22 of the coating 12 begins fusing into a solid or semi-solid material, 
while the inner layer 20 of the coating 12 becomes liquid and flows out from the 
interface, as depicted at 24 in FIG. 3, and forms puddles or globules. Assuming the 
desired dimension of the part 10 with the layer of slurry coating 12 is that shown in 
FIGS. 1 and 2, it can be seen that the run out of the liquid slurry coating, as depicted 
in FIG. 3, results in the outer boundary 26 of slurry coating 12 "shrinking" within the 
previous boundary, while the boundary of the part 10, that is below the slurry coating 
12, as originally applied, "grows". Accordingly, the desired dimension of the part is 
lost and, if the dimension is critical, the part must be scrapped. 
[0015] It has been found that this undesirable result can be avoided or greatly 
minimized if the amount of free carbon at the casting surface is removed by a 
decarburization heat treatment cycle before coating and fusing. Referring to FIG. 4, 
there is shown a cast iron part 10' that has been decarburized to a depth d prior to 
being coated with the slurry coating 12. Since little or no free carbon exists close to 
the interface 16, little or no carbon is absorbed by the slurry coating 12, and 
consequently, the composition, and hence, the melting point of an inner layer of the 
coating 12 adjacent to the interface 16 is unchanged from that of the remainder of 
the coating 12. This being the case, the entire coating 12 is fused without the 
melting and run-out of the coating occurring at the interface between the casting and 
the coating. 
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[0016] In an experiment which leads to this finding, a few ductile castings were 
subjected to a decarburization heat treatment cycle. The cycle involved heating the 
castings to 1800° F for two hours, and then, air cooling the castings. The cycle 
produced a decarburized zone 0.5 mm deep. These decarburized castings and also 
a set of like castings which were not decarburized were given a slurry coating. The 
castings were then heated to the fusing temperature of the slurry coating. The result 
was that none of the decarburized castings showed that any liquid metal formation 
had occurred at the interface between the casting and the coating. In contrast, all of 
the castings that were not decarburized showed that liquid metal had formed at the 
interface between the casting and the coating and had flowed to areas not intended 
to be coated. 

[0017] In further experiments, it has been found that the depth of decarburization 
for a casting to be coated with the slurry coating having the composition disclosed 
herein should be about 0.25 mm deep to be effective in preventing the formation of 
liquid metal during the fusing step. In any event, those skilled in the art can easily 
determine what the effective depth of decarburization is for any appropriate slurry 
coating composition by fusing the slurry coating on cast iron parts having different 
depths of decarburization and inspecting the parts to see if any melting occurred 
during fusing the slurry coating. Because coatings of similar compositions can be 
applied to a cast iron substrate by a thermal spray process, it is thought that 
decarburizing the area of the casting to be coated will likewise be beneficial for 
coatings applied in this manner. 

[0018] The above suggests that the decarburization process may also help the 
adhesion of other types of coatings such as chrome plating. These coatings may or 
may not involve fusion of the coatings. 

[0019] Having described the preferred embodiment, it will become apparent that 
various modifications can be made without departing from the scope of the invention 
as defined in the accompanying claims. 
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